Ultrastructural observations on neuronal lipofuscin (age pigment) and dense bodies induced by a proteinase inhibitor, leupeptin, in rat hippocampus.
The ultrastructure of lipofuscin (age pigment) and dense bodies induced by intraventricular administration of leupeptin, a cysteine proteinase inhibitor, were investigated in the neurons of rat hippocampal dentate gyrus. Four-day treatment with leupeptin (0.5 mg/day) rapidly caused a considerable accumulation of intracytoplasmic dense bodies and swelling of neuronal processes. We demonstrated, as inner structures of the pigments, that penta-laminar structure with a thickness of 12-13 nm and finely granular matrix were exactly common to the leupeptin-induced dense bodies and lipofuscin granules. Furthermore, the transitional stages from lysosomes into the dense granules were observed in the neurons of the leupeptin-treated rats. On the other hand, some morphological differences between the leupeptin-induced dense bodies and lipofuscin granules have been shown: (1) distribution in different cell types, (2) intracytoplasmic location, (3) tendencies to associate with vacuoles, and (4) electron density. The present findings suggested that the decline of the lysosomal protein degradation could play a role in lipofuscinogenesis, especially in the genesis of their electron-dense portion, but some other mechanisms might participate in the formation and accumulation of lipofuscin with aging.